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Abstract. It was demonstrated that there is a direct correlation between the buffalo cow 
breeding and the size of the plastic and energy resources provided by forage and the preservation 
capacity of these resources. The efficiency of the metabolic transformations is optimum in a thermal 
neutrality environment as any stress of the thermo-regulating system is followed by increased energy 
consumption. The present paper approaches the correlation between climate and environmental factors 
and the amount and quality of buffalo cow milk. To assess the influence of climatic and environmental 
factors on the buffalo cow breeding, the average monthly, annual, and multi-annual values, as well as 
the minimum and maximum values of the temperature were analyzed during a 5 year period (2005-
2009). Results showed a particularly negative influence on buffalo cow breeding due to environmental 
media during the breeding period and the grazing period.  
 




Buffaloes represent a fundamental livestock resource that provides milk, meat, and 
draft power, for many ecologically disadvantaged agricultural systems (Gasparrini et al., 
2004). Buffalo’s milk is the second most produced milk in the world after cow’s milk, being 
more than 12% of the world’s milk production (Ménard et al., 2010). More than 91% of 
buffalo milk is produced in India (60%) and Pakistan (31%). Buffalo milk is also one of the 
richest milks from a compositional point of view. Particularly, fat constitutes the main 
fraction of buffalo milk and is responsible for its high energetic and nutritive value. Thus, 
buffalo milk is important from a nutritional point of view in the countries that breed buffaloes 
(Ménard et al., 2010). 
The buffalo cow breeding, chemical composition of milk and its production are 
influenced by genetic factors and environmental conditions such as climate, diet, number, and 
stage of lactation (Blasi et al., 2008). Buffalo milk receives increasing research interest and 
investment in various countries, due mainly to its attractive nutrient content. Compared with 
cow milk, buffalo milk has a higher content of fat, crude protein, lactose, total solids, vitamins 
and minerals, which impart a rich flavor and taste, and make it a highly suitable ingredient for 
the manufacture of a wide variety of milk products, such as cheese, butter fat, ice cream, and 
yogurt (Han et al., 2007).  
The present study intends to assess the influence of climatic and environmental 
factors on the buffalo cow breeding, taking into account the average monthly, annual, and 
multi-annual values, as well as the minimum and maximum values of the temperature in the 
North-West Romania. The following results obtained are presented later in the paper.  
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MATERIALS AND METHODS 
 
Previous studies have revealed the significance of environmental and climatic factors 
on the buffalo cow breeding (Brescia et al., 2005).  
The buffalo cow breeding can be correlated with its geographical localization, the 
quality of raw material (food) and the breeding techniques. The environmental conditions set 
up in a geographical area impart specific characteristics to the final products, becoming a 
factor of primary importance in determining its typicality (Brescia et al., 2005).  
With a certain geographical location, comes particular climate and environmental 
conditions. There have been the main indexes pursued in the current analysis of the Romanian 
buffalo cow breeding, specifically the Northwest part of the country (Bud, 1982). 
Beside the climatic and environmental conditions, there is however many other 
causes which influence buffalo cow breeding. Among these, the lack of effective sustainable 
breeding programs for local breeds in developing countries is a reason that such breeds lose 
their competitive advantage, especially where production systems or external conditions are 
subjected to change (Hiemstra et al., 2007). To this, one may add small herd-size (particularly 
in mixed crop/ livestock systems), communally shared grazing, uncontrolled mating, and the 
absence of pedigree and performance recording.  
To overcome these problems and increase quality of buffalo cow breeding, several 
studies recommend effective genetic improvement programs such as nucleus breeding 
schemes, in which genetic improvement is centrally organized in a population maintained in 
research institutes or government farms (Abdel-Salam et al., 2010).  
Nevertheless, the current paper only approaches the climatic and environmental 
factors on buffalo cow breeding in North-west Romania. During the interval 2005-2009, the 
entire observation range of the annual and multi-annual thermometers, with minimum and 
maximum values were analyzed in cooperation with the meteorological station and by means 
of the technique of the laboratory.  
 
RESULTS AND DISCUSSIONS 
 
Although the average atmospheric air temperatures range within the limits of the 
thermal comfort or slightly vary, during the grazing period, the maximum values registered in 
all five years have influenced negatively the buffalo cow breeding. Both the low and high 
temperatures influence the level of the buffalo cow breeding results.  
Buffalo cow breeding is negatively influenced in the days with high successive 
temperatures, due to the energy consumption needed for the thermoregulation process under 
the circumstances of a lower fodder input (Chindriş, 1998).  
Poor availability of quality feedstuffs and abundant dry roughages generally crop 
residues like straws and stovers, characterized by high fiber and low crude protein, are 
prominent factors leading to poor animal productivity (Sarwar et al., 2006). To overcome this 
shortage, one of the most successful attempts accomplished in the last decade is using feed 
additives, such as biological additives (yeast cultures), natural additives (medicinal plants as 
its seeds) and chemical additives (sodium acetate and sodium succinate). These additives help 
in improving animal productivity and increasing milk production. Recent studies have 
concluded that lactating buffalo's rations supplemented with combination of chamomile, 
sodium acetate and sodium succinate showed the best improvement of nutrients digestibility, 









                                                                                                                                                                                                                                  Tab. 1 
Atmospheric air temperature (ºC) – multi-annual values 
 
2005 2006 2007 2008 2009 AVERAGE Year    
Month min max med min max med min max med min max med min max med min max med 
I -15.6 11.8 3 -6.6 13.2 2.2 -14 14 -1.4 -12.2 9.0 -1.5 -9.2 4.5 -1.4 -11.4 10.4 -0.15 
II -12 7 -4.2 -9.4 17.6 2.4 -5.5 13.8 4.7 -13.6 7 2.8 -10.8 12.8 0.7 -10.2 11.6 -0.16 
III -11 19.6 2.8 -1.4 20 6.8 -3.5 18 5.1 12.3 12 0.7 -6.6 16.0 3.0 7 17.0 3.75 
IV -2.6 24.8 9.2 -0.2 24.1 11.1 -3.6 26.2 9.2 -2.2 25.1 10.8 -5.6 20.5 5.8 -2.7 24.1 9.30 
V 8.3 29 18 -0.6 30.7 15.1 1.4 27.8 14.6 7 31.4 17.1 1.3 29.2 16 3.5 29.6 16.1 
VI 9.2 33.5 18.7 7 33.5 18.4 8.2 29 18.2 6.4 31.5 19.4 7 31.1 18.6 7.5 31.7 18.6 
VII 8.2 32.5 18.8 12.2 33.5 22.6 12 32.2 22.4 6.6 32.1 18.3 10 33.2 18.6 9.7 32.9 20.3 
VIII 6.2 33.4 19.6 10.1 36.7 21.2 7.6 30.6 19.5 9.1 31.6 19.4 10.3 29.3 18.8 8.6 32.2 19.6 
IX 3.8 28 13 9.7 33.4 19.5 4.0 26.5 14.1 3.5 25.3 11.8 1.8 26 13.4 4.1 28.0 14.5 
X -2.5 26.2 12.1 -2 25.5 9.1 -1.6 25.3 10.6 1.1 22.2 10.4 -8 24.1 7.1 -2.6 24.6 9.91 
XI -9.6 16.7 2 -3.6 18.3 5 -8.5 14 1.4 -11 18.1 7.7 -5.9 21.7 6 -7.6 17.6 4.43 
XII -5.7 13.7 3.0 -8.0 11.6 0.8 -11.5 13.2 0.2 -16.7 10.2 -1 -8.5 11.5 1.9 -10.1 12.1 1.02 





Consequently, dietary supplementation of Saccharomyces cerevisiae has been 
reported to increase buffalo cow breeding production without effects on fat and protein 
concentrations in buffalo (Campanile et al., 2008). 
During the summer season, the effect of the high temperatures influences both 
quantitatively and qualitatively the production. In order to adapt to these environmental 
conditions, the buffalo cows prefer humid, swampy places, or even located in the riverbeds. 
This is the reason why the quality of the production is frequently negatively influenced 
(Chindriş, 1997). Previous works have shown that trace element profiling can be used to 
identify the geographical origin of foodstuff. It is very likely that at least part of the 
differences in the trace elements profiles measured in the production were due to differences 
in the underlying geology/ hydrology of the participating farms (Chindriş, 1997). 
During the winter season, the negative effect of the low temperatures on the buffalo 
cows breeding productions is diminished to a greater extent by sheltering. As a result, the 
production output is quantitatively damaged to a lesser extent.  
The humidity influences the level of buffalo cow productions directly proportionate 
with temperature. At thermo-neutral values, the production is not affected by humidity, as it 
does not cause any adaptation reactions.  
During the study period (2005-2009), the following values of atmospheric air 
humidity were recorded (Tab. 2).  
 
Tab. 2 
Atmospheric air humidity - multi-annual values 
 
2005 2006 2007 2008 2009 AVERAGE Month 
min max min max min max min max min max min max 
I 28 75 41 75 40 78 40 80 44 85 38.6 78.6 
II 30 75 8 71 39 74 45 80 36 75 31.6 75.0 
III 28 73 16 65 34 73 28 73 28 65 26.8 69.8 
IV 7 63 25 65 33 71 23 57 27 67 23.0 64.6 
V 14 52 22 64 38 72 36 66 24 66 26.8 64.0 
VI 21 56 28 66 44 78 26 61 43 70 32.4 66.2 
VII 28 63 27 62 38 67 30 70 47 75 34 67.4 
VIII 17 60 25 63 29 71 32 70 41 76 28.8 68.0 
IX 25 72 27 67 42 74 41 82 37 78 34.4 75.6 
X 30 76 35 77 32 78 40 78 35 78 34.4 77.4 
XI 21 70 35 84 42 80 43 77 41 75 38.0 77.2 
XII 39 73 45 83 58 82 36 81 26 81 40.8 80.0 
Annual 
average 24.0 67.4 27.8 70.16 39.08 75.25 35.0 72.9 35.75 74.25 32.31 71.9 
 
The close interrelations between temperature and humidity impose the assessment of 
their mutual interdependency on the environment in the shelters and implicitly on the animals.  
When the environmental temperatures are lower than the comfort temperatures the 
value of the index decreases together with the air relative humidity, thus highlighting the 
combined effect temperature-humidity on the buffalo cow production.  
The level of precipitations influences the buffalo cow breeding production directly 
by the increase of the vegetative weight and the reduction of the high temperature effect 
during the grazing period.  
The alternation between the very hot periods as compared to the very rainy periods 
undergoes changes of the atmospheric pressure, which influences the level of production of 
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buffalo cow by the stress and agitation state.  
The atmospheric pressure during the study period (2005-2009) has reached different 
values with a multiannual average of 973.74 millibars (Tab. 3). The atmospheric pressure has 
reached a minimum value of 485.5 millibars in June 2008 and a maximum value of 990.5 
millibars in January 2005. 
As the buffalo cows are long-day animals, their productions are positively influenced 
by the sunshine duration (ŞteŃca, 2005). The monthly, annual and multiannual values recorded 
during the five years interval (2005-2009) are presented in Table 4.  
 
Tab. 3 
Atmospheric pressure values (2005-2009) 
 
Year Month 2005 2006 2007 2008 2009 
Multi annual 
average 
I 990.5 980.1 982.1 985.4 989.2 985.46 
II 990.2 983.2 981.4 979.5 987.1 984.26 
III 982.0 983.5 978.5 981.3 985.4 982.14 
IV 978.5 975.8 978.8 980.4 978.5 978.40 
V 978.8 979.5 979.5 977.5 980.8 979.22 
VI 980.2 980.5 979.2 485.5 978.2 880.72 
VII 980.4 981.1 981.5 982.5 978.5 980.8 
VIII 982.7 980.5 979.5 981.7 981.4 981.16 
IX 980.5 981.8 979.6 977.2 986.5 981.12 
X 983.9 985.8 990.7 984.4 982.8 985.54 
XI 988.2 985.2 982.2 981.4 980.5 983.50 
XII 979.5 987.1 984.5 981.8 980.1 982.60 
Average 982.95 982.00 981.45 939.89 982.41 973.74 
 
Tab. 4 
Sunshine duration (2005-2009) 
 
Year Month 2005 2006 2007 2008 2009 
Multi annual 
duration 
I 116.1 79.9 77.8 81.7 47.2 402.7 
II 139.1 93.3 124.0 79.2 133.0 568.6 
III 136.1 171.8 120.1 152.5 211.1 781.6 
IV 184.4 168.5 187.7 214.5 142.0 899.1 
V 308.0 254.6 222.5 223.7 254.7 1263.5 
VI 314.4 278.5 219.9 306.4 269.7 1388.9 
VII 284.5 336.9 573.0 265.0 229.2 1688.6 
VIII 279.8 292.2 243.2 231.6 667.7 1314.5 
IX 187.1 245.3 160.0 78.5 212.5 883.4 
X 150.8 168.0 207.6 170.4 155.7 852.5 
XI 102.9 100.2 69.2 119.4 97.7 488.5 
XII 52.9 631 56.0 39.6 49.4 737.1 
Average 227.6 177.69 188.58 163.54 172.49 939.90 
 
The maximum multiannual value of sunshine duration was 1688.6 hours in July, 
while the minimum multiannual value was reached in January (402.7 hours).  
The authors consider that the buffalo cows are more dependent on the sunlight than 
the cows, which is proved by seasonal character of their reproduction and their origin in the 
warm areas of the Earth.  
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The precipitation regime was analyzed during the 2005-2009 period, the following 
values being reached (Tab. 5). 
Tab. 5 
Average annual precipitations (2005-2009) 
 
Year Month 2005 2006 2007 2008 2009 
Multi annual 
average 
I 16.5 19.0 57.5 42.1 9.5 28.92 
II 11.0 18.0 43.0 42.4 16.5 26.18 
III 48.0 43.5 35.5 22.5 4.9 30.88 
IV 64.0 53.5 38.5 14.5 65.7 47.24 
V 33.0 50.5 77.5 79.5 94.5 67.0 
VI 94.0 75.8 92.3 59.6 123.8 89.10 
VII 75.0 31.8 10.5 36.5 126.9 56.14 
VIII 35.5 52.5 81.5 49.5 79.5 61.50 
IX 66.5 39.5 82.8 155.5 76.5 84.16 
X 30.5 36.5 4.5 72.8 27.5 34.36 
XI 44.0 34.1 67.5 22.5 36.8 40.98 
XII 59.0 34.5 76.0 86.5 70.0 65.20 
TOTAL 577.5 489.2 677.1 683.9 732.1 52.63 
 
The high level of precipitations, accompanied by cold air masses and winds, 
influence the buffalo cow productions, and the decrease of temperature favours the occurrence 
of highly acute pasteurellose cases and leptospirose cases due to the germs carrying state 
(Cerne et al., 1960).  
One should mention that leptospirosis of animals and man is considered as an 
important remerging infectious disease worldwide. In domestic animals it is an important 
cause of abortion, stillbirth, infertility, decreased production and death. In dairy cattle it is 
responsible for great economic losses as a consequence of agalactia, abortion, stillbirth, birth 




The buffalo cow productions are influenced by the environmental media both during 
the winter period and during the grazing period, as the population subjected to study (North-
west Romania) is found exclusively in private households, where animals are kept in 
traditional shelters and fed with fodder, without observing the technical norms.  
Under the actual studied conditions during the period 2005-2009, the following 
multiannual average values were recorded:  
  - The atmospheric air temperature had the following multiannual average values:  
 Average temperature: 9.67˚C 
 Minimum temperature: 1.46˚C 
 Absolute maximum temperature: 22.6˚C 
 Absolute maximum temperature: 36.7˚C 
 Absolute minimum temperature: -15.6˚C 
  - Relative air humidity ranged between the following values:  
 Minimum humidity – 24.5% during the July-August period  
 Maximum humidity – 75.2% during the December-January period 
 Relative annual average humidity – 70-75%.  
 - Sunshine duration:  
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 Multiannual maximum value – 1688.6 hours  
 Multiannual maximum value – 402.7 hours  
  - Average annual precipitations: 489.2 – 732.1  
 Average minimum monthly precipitations: 4.5 l/sq.m (October) 
 Average maximum monthly precipitations: 155.5 l/sq.m (September) 
The negative influence of the mezzo-climate factors on the buffalo cow productions 
and their hygienic quality could be noticed during the grazing season, by the absolute values 
of some parameters which act alone or in association, causing discomfort effects (Bud, 1982); 
by the association of low temperatures with high humidity and wind intensifications, illness 




1. Abdel-Salam, S.A., A.I. Sayed, Manal Elsayed and S. Abou-Bakr (2010). Genetic gain in 
open nucleus breeding scheme to improve milk production in Egyptian Buffalo. Livestock Science, 
131, 162–167. 
2. Ahmad, S., I. Gaucher, F. Rousseau, E. Beaucher, M. Piot, J.F. Grongnet and F. Gaucheron 
(2008). Effects of acidification on physico-chemical characteristics of buffalo milk: A comparison 
with cow’s milk. Food Chemistry, 106, 11–17.  
3. Benincasa, C., J. Lewis, G. Sindona and A. Tagarelli (2008). The use of multi element 
profiling to differentiate between cow and buffalo milk. Food Chemistry, 110, 257–262. 
4. Blasi, F., D. Montesanoa, M. De Angelisb, A. Maurizib, F. Venturaa, L. Cossignania, M.S. 
Simonettia and P. Damiani (2008). Results of stereospecific analysis of triacylglycerol fraction from 
donkey, cow, ewe, goat and buffalo milk. Journal of Food Composition and Analysis, 21, 1–7.  
5. Brescia, M.A., M. Monfreda, A. Buccolieri and C. Carrino (2005). Characterisation of the 
geographical origin of buffalo milk and mozzarella cheese by means of analytical and spectroscopic 
determinations. Food Chemistry, 89, 139–147. 
6. Bud, I. (1982). Considerations regarding the grazing behaviour of the buffalo cows bred for 
the milk production. I.A. National Symposium Cluj-Napoca, 344-350. 
7. Campanile, G., F. Zicarelli, D. Vecchio, C. Pacelli, G. Neglia, A. Balestrieri, R. Di Palo and 
F. Infascelli (2008). Effects of Saccharomyces cerevisiae on in vivo organic matter digestibility and 
milk yield in buffalo cows. Livestock Science, 114, 358–361. 
8. Cerne, I., C. Drăghici and I. Butura (1960). Research on the naturally-acquired active 
immunity in pasteurellose. Lucr. Şt. IPIA, X, pp. 161. 
9. Chindriş, V. (1998). Hygienic qualities of buffalo milk and its implications for dairy 
products. PhD Thesis. University of Agricultural Sciences and Veterinary Medicine Cluj-Napoca, 
pp.115.  
10. Chindriş, V. (1997). Research on the chemical composition of the buffalo cow milk 
according to the lactation and the season. The 7th Congress of Veterinary Medicine, Voineasa. 
11. Gasparrini, B., L. Boccia, A. De Rosa, R. Di Palo, G. Campanile and L. Zicarelli (2004). 
Chemical activation of buffalo (Bubalus bubalis) oocytes by different methods: effects of aging on 
post-parthenogenetic development. Theriogenology, 62, 1627–1637.  
12. Han, B.Z., Y. Meng, M. Li, Y.X. Yang, F.Z. Ren, Q.K. Zeng and M.J.R. Nout (2007). A 
survey on the microbiological and chemical composition of buffalo milk in China. Food Control, 18, 
742–746. 
13. Hiemstra, S.J., A.G. Drucker, M.W. Tvedt, N. Louwaars, J.K. Oldenbroek, K. Awgichew, 
S. Abegaz Kebede, P.N. Bhat and A. Da Silva Mariante (2007). What's on the menu? Options for 
strengthening the policy and regulatory framework for the exchange, use and conservation of animal 
genetic resources. Anim. Genet. Resour. Inf., 4, 65–74. 
14. Khattab, H.M., S.A.H. Abo El-Nor, S.M. Kholif, H.M. El-Sayed, O.H. Abd El-Shaffy and 
M. Saada (2010). Effect of different additive sources on milk yield and composition of lactating 
 215 
 
buffaloes. Livestock Science, 131, 8–14. 
15. Mariya, R., P. Chaudhary, A.A. Kumar, E. Thangapandian, R. Amutha and S.K. Srivastava 
(2006). Evaluation of a recombinant LipL41 antigen of Leptospira interrogans serovar Canicola in 
ELISA for serodiagnosis of bovine Leptospirosis. Comparative Immunology, Microbiology & 
Infectious Diseases, 29, 269–277. 
16. Ménard, O., S. Ahmad, F. Rousseau, V. Briard-Bion and F. Gaucheron, C. Lopez (2010). 
Buffalo vs. cow milk fat globules: Size distribution, zeta-potential, compositions in total fatty acids 
and in polar lipids from the milk fat globule membrane. Food Chemistry 120, 544–551. 
17. Sarwar, M., M. Nisa, Z. Hassan and M.A. Shahzad (2006). Influence of urea molasses 
treated wheat straw fermented with cattle manure on chemical composition and feeding value for 
growing buffalo calves. Livestock Science, 105, 151– 161. 
18. ŞteŃca, Gh. (2005). Research on the hygiene conditions in storage areas of the animal 
products in markets and retail units. PhD Thesis. University of Agricultural Sciences and Veterinary 
Medicine Cluj-Napoca. 
